Degradation of bradykinin by neutral endopeptidase (EC 3.4.24.11) in cultured human endothelial cells.
The presence of neutral endopeptidase 24.11 was demonstrated in human umbilical vein endothelial cells by immunostaining. Enzymatic activity of neutral endopeptidase was determined as 0.167 +/- 0.02 mU/mg protein in the membrane fraction of human umbilical vein endothelial cells, using the fluorogenic peptide substrate, dansyl-D-Ala-Gly-Phe(pNO2)-Gly. No activity was found in the cytosolic fraction of endothelial cells. The role of this peptidase in the degradation of the endogenous vasodilator bradykinin was investigated by incubating human umbilical vein endothelial cell monolayers with bradykinin (10(-8) mol/l). The inhibitor of neutral endopeptidase, phosphoramidon (10(-8) mol/l), decreased the degradation of bradykinin in the supernatant of endothelial cells; the half-life of bradykinin was then increased from 29 +/- 1 to 46 +/- 2 minutes. The angiotensin-converting enzyme inhibitor, lisinopril (10(-8) mol/l), increased the half-life of bradykinin to 244 +/- 20 minutes; the combination of both inhibitors increased the half-life of bradykinin to 381 +/- 51 minutes. Inhibitors of aminopeptidase (amastatin) and carboxypeptidase (2-mercaptomethyl-3-guanidinoethyl-thiopropionic acid) caused no significant effect. The effect of phosphoramidon was small in comparison with that of lisinopril, but was pronounced in combination with lisinopril. Neutral endopeptidase activity is localized in the membranes of human endothelial cells and seems to be involved in the degradation of bradykinin by the vascular endothelium, particularly during angiotensin converting enzyme inhibition.